New strategy for in vivo transgene expression in corneal epithelial progenitor cells.
Efficient in vivo gene transfer into corneal epithelial cells and stable transgene expression would have broad clinical applications. We therefore assessed the capacity of adenoviral, adeno-associated viral (AAV) and lentiviral vectors encoding enhanced green fluorescent protein (EGFP) to transduce rat corneal epithelial progenitor cells. Superficial cells of the corneal epithelium were shaved, after which 20 microl of the respective vector solutions were inoculated onto the basal cell layer of the limbal epithelium for 30 min. Results. Three days after transduction, fluorescence microscopic examination revealed the presence of EGFP+ cells in all corneas, irrespective of the vector used; however, EGFP+ cells were undetectable in corneas transduced with adenoviral and AAV vectors after 2 and 4 weeks, respectively. By contrast, EGFP+ cells were still detected among cells transduced with lentiviral vector 6 weeks after transduction. DAPI (4', 6-diamidino-2-phenylindole) staining confirmed that it was the basal layer cells that continued to express EGFP throughout the 6-week period. The use of a lentiviral vector for in vivo transfer of foreign genes into corneal epithelial stem and transient amplifying cells may represent a new and effective approach to the treatment of corneal disease, as well as to the study of the biology of these stem cells.